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This invention relates to electrically main- 
tained pendulum motors, particularly for clocks. 
If is an object of the invention fo provide an 
improved form and construction of pendulum 
motor which has a high electrical eflïciency, .and 
is also simple and cheap fo manufacture; the 
pendulum is at the saine rime very reliable in 
operation, adaptable as regards current supply 
and is robust. 
According fo the invention an electrically 
maintained pendultum motor comprises a pendu- 
lum, a ratchet wheel and pawl mechanism for 
causing the oscillation of the pendulum to rotate 
the ratchet wheel, electromagnetic impulsing 
means for the pendulum, and a contact device 
controlling the current fed to the impulsing 
means, which contact device is actuated by the 
ratchet wheel and produces a single impulse at 
predetermined intervals, each greater than the 
period of oscillation (two swings) of the pendu- 
lum. 
There is further provided according to the in- 
vention an electrically maintained pendulum 
motor comprising a pendulum, a ratchet wheel 
and pawl mechanism for causing the oscillation 
of the pendulum to rotate the ratchet wheel, 
electromagnetic impulsing means for the pendu- 
lum, and a rotating contact device controlling 
the current fed to the impulsing means, which 
contact device is driven by the ratchet wheel and 
produces a single impulse at predetermined in- 
tervals, each greater than the period of oscilla- 
tion (two swings) of the pendulum. 
Preferably the contact device comprises a mov- 
ing contact member which moves in a circular 
orbit and a fixed contact member which is en- 
gaged by the moving contact member once for 
each revolution of the ratchet wheel. Thus the 
moving contact member may comprise a pivotally 
mounted roller ruade of conducting material, the 
axis of the follet being moved in a circular orbit 
by the ratchet wheel, said roller being arranged 
to engage a pair of fixed contact members once 
during each revolution of the ratchet wheel and 
to ïorm a conducting bridge between them. 
The invention is illustrated in the accompany- 
ing drawings, in which-- 
Figure .1 is a rear view of an electric clock 
mechanism; 
Figure 2 is a side view looking in the direction 
of the arrow A in Figure 1; 
Figure 3 is a perspective view of the ratchet 
wheel and its associated contact device, the 
foundation plate of the mechanism being 
omitted; 
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Figure 4 is a diagram of the clectrlcal con- 
nections; and 
Figure 5 is a side elevation of a modified con- 
struction of .atchet wheel incorporating contact- 
5 cleaning means, the contact members being 
shown in section. 
The clock mechanism shown in Figures 1 and 
2 is arranged to be operated from any of the 
usual mains supplies of electricity, either A. C. 
l0 or D. C.; with a suitably wound electromagnet 
if can oper.ate from a low voltage supply, such as 
a dry battery. 
Ifcomprises a foundation plate  ruade of 
electrical insulating material, such as synthetic 
15 resin, fitted within the usual clock case (not 
shown) by means of pillars   so as to be rigidly 
heid in a substantial].y vertical plane. The pen- 
dulum, which is indicated generally ai  is in 
the form of a sheet metal stamping forming a 
20 pendulum rod 3, to the upper end of which is 
secured a spring suspension 4 carried upon a 
bracket -; af its lower end the pendulum rod 
carries a transverse pin I S upon which hangs 
a stem  fitted with an adjustable bob weight 
25 '" be that the pendulum .rod I  
. If will seen 
is shaped with a cranked portion  which is 
offset from the plane of oscillation of the pendu- 
lum, indicated at 29. ïhis is to al!ow the pen- 
dulum to swing past an electromagnet  which 
o is mounted within a slot in the foundation plate 
l and comprises a straight iron cote 22 sur- 
rounded by a fiat cylindrical coil 23 in the form 
of a bobbin wound with insulated copper wire in 
the normal manner. The cote 22 lies in line with 
. the axis of e pendulum when the .latter is at 
the mid-point of ifs stroke, said cote having an 
exposed pole at each end. These co-operate with 
an armature 2 wtich is also ruade of iron and 
co'-PUp.rises a -shaped stamping having its .base 
.io portion  secured to the offset portion 9 of 
the pendulum 'od 3, while its limbs 2 are turned 
through a right angle and are arranged fo sweep 
past the ends of the cote . It will be seen that 
when the electromagnet 2 is energised, the 
,; armature 24 forms an efiïcient path for the mag- 
netic flux and so a powerful pull is produced 
with relatively little expenditure of current; also 
the attraction operates directly towards the core 
 and as this lies substantiaily in the plane of 
5o oscillation  of the pendulum, the attraction 
does not produce any rolling motion. 
In order to utilise the motion of the pendulum 
.  and to control the supply of current which is 
fed intermittently to the electromagnet , the 
55 pendulum is arranged to rotate a ratchet wheel 
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l also disposed in the plane of oscillation . If 
bas a tubular spindle  which is freely revolvable 
upon a _in 2 carried by a bïacket $. The 
ïatchet wheel Z has a small odd number of 
teeth (say 7) and is advanced by half a. tooth 
durin each swin of the pendulum . For this 
purpose the pendulum rod  is fitted with two 
rigid pawls  and 2 which are .-shaped and 
which project outwards in opposite directions 
from the pendulum rod  to form arcuate lock- 
ing surïaces  and  which alternately slide 
chordwise acrcss the tooth spaces at the top and 
bottom of the ratchet wheel 2. This form of 
ratchet mechanism is described more fully i'n 
my British patent specification No. 624,681. 
a safety measure in case the ratchet wheel 
should tend fo more backwards, the spindle 
(which passes freely through a large hole in the 
plate {}) is formed with a ratchet pinion 3.] 
having fine teeth which are engaged by a detent 
34 freely pivoted to the plate {] af 35 (see Figure 
3). The ratchet wheel 27 may drive the going 
train of the clock in any desired manner; in the 
form shown the safety ratchet pinion 33 has two 
pins 36 projecting from its end to act as a two- 
tooth pinion engaging a gear wheel 37, which in 
turn has two pins 3 engagin the minute whee! 
3. The motion work is of the usual form 
dicated at 0 and is provided with a hand-settin 
spindle  . 
The contact-making device associated with th 
ratchet wheel 27 is shown most c]early in Fig- 
ure 3. A smatl cylindrical follet 42, ruade of elec- 
tricity-conducting material, preferably carbon, 
mounted to be freely rotatable upon a pin 3 
tending parallel with the spindle ; the follet 
thus travels in a circu]ar orbit as the ratchet 
wheel 2 rotates, said ratchet wheel making one 
complexe revolution for each seven oscillations of 
the pendu]um  2. Fixed fo the plate  {} by s]otted 
luis 4, 5 are two contact strips 4, 47 ruade of 
thin springy metal, their free end parts being dis- 
posed side by side but not touching one another) 
just in front of the ratchet wheel 2. These end 
parts are bent to form in each a downward cor- 
rugation or bulge, these being shown at  and 
4, and being arraned af such a distance from 
the spindle 28 that they are light]y swept by the 
roller  as the ratchet wheel 27 turns. Thus for 
a short priod during each revolution the follet 
 forms a contact bridge connecting together the 
stçips 46 and ; at the sarne rime the roller 
turns on its pin 43 so that a fresh surface is pre- 
sented fo the strips 4, 47 af each revolution. In 
order that the ratchet wheel 27 sha]l be ba]anced, 
a lead pellet  of suitable size is fitted into a 
hole in the ratchet wheel 2 at a position dia- 
metrical]y opposite to the pin 43. The ratchet 
wheel 2 is preferab]y ruade of fibre or plastic so 
as to form an insulated mounting for the oller 
and also fo reduce the operating noise and avoid 
the necessity of lubricating the teeth. 
The electrical connections of the clock are 
shown in Figure 4. Three contact pins  ,  and 
3 are fitted in a line fo the casing of the clock 
not shown) and are engageable by a fltting 
havin three sockets 55, 55 and 57. The sockets 
5 and 5 are coupled to a flexible twin supply 
lead 8 and the fitting  is reversible so that 
althouh the lire socket  always connects with 
the cntre pin 2, the other lire socket 5 engages 
the pin 5 in one position of the fitting 4, and 
the pin 53 when the fitting 54 is inverted. Thus 
provision is ruade fo running the clock on a volt- 
age of aPproximately i0 when the fitting 54 is 
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disposed as shown, and on a voltage of approxi- 
mately 220 when the fltting  is inverted. The 
pin 2 is connected by a wire  with the contact 
strip , while the contact strip ] is connected 
5 by wire  to the electromagnet 2  ; the other end 
of this COil is connected by a wire  to the pin 
5 and also through a voltage-dropping resistor 
ç2 fo the pin 3. Thus whenever the contact strips 
4,  are bridged, current fiows through the elec- 
10 romagnet 21 and energises it. The follet  is so 
positioned with respect to the teeth of the ratchet 
whee! 2] that this energisation commences while 
the armature 24 is approaching the core 22 and 
the circuit is broken just belote the cote is 
15 reached. A capacitor $ (say .005 mfd.) is con- 
nected acmss the contact strips , ], while a 
capacitor $ (say .1 mfd.) is placed across the 
contact device 46, 4 and the electromagnet , 
both of these serving to reduce sparking and 
20 radio interference. 
Vhen the clock is ccnnected to the supply mains 
and the pendulum set in motion, the pertodic en- 
ergisation oï the electromagnet 21 keeps the pen- 
dulum swinging with ample power to drive the 
25 usual hands (not shown) of the clock through 
the gearing --4{}. 
If desired means may be provided for cleaning 
the contact st]ips , 47 automatically and one 
suitable arrangement is shown in Figure 5. Af 
30 a position diametrically opposite fo the roller 2, 
the ratchet wheel 2 is fitted with a small rod 
of abrasive matrial such as Carborundum. This 
sweeps lightly across the contact surfaces of the 
strips 4, . once during each revolution of the 
;. ratchet wheel 2 but as it is non-conducting it 
does not complote the circuit. 
it will l:e undestocd that the above mecha- 
nism is described only by way of examp]e and 
that various modifications may be made to suit 
.:0 requiremnts. Although the invention is espe- 
cially app]icab!e to clocks, the pendulum motor 
may be used for driving any other light mecha- 
nism. 
The improved device is fom]d fo operate very 
d5 satisfactori]y on either A. C. or D. C. and any given 
coil wfll work with any supply within a relatively 
large voltage range. The energy consumed is 
very small as the circuit is completed for only 
a minute fraction of the running rime and the 
50 rating of the electromagnet is of the order of 
o;fly one or two watts. 
What I claim is: 
1. An electrically maintained pendu!m moor 
comprising a backp]ate, a pendulum, a ratchet 
55 and pawl mechanisrn for causing the oscillation 
of the pendulum to rotate the ratchet wheel. 
e]ectromagnetic impu]sing means for the pendu- 
]um, and a contact device controlling the current 
fed to the irnpulsing means, which contact device 
60 is operated by the ratchet whel and produccs 
a single impulse ai predetermined intervals, each 
greater than the period of oscillation of the peu- 
dulum, and which impulsing means comprise an 
electro-nmgnet element on the backplate, havin 
65 a straight cote ruade of magnetic rnaterial ds- 
posed in a plane which is radial with respect fo 
the pendulum swing, and a -shaped armature 
on the pendu]um, the extremities of the two limb 
of which armature cooperate respective]y with 
70 the inner and outer ends of the e]ectromagnet 
cote, and the pendulum comprising a pendulum 
rod which is craioEed interrnediate its ends, the 
axis oï the electromagnet being disposed substan- 
tially in the plane of oscillation of the pendu]um 
75 and the cranked portion of the pendulum rod 
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being arranged to pass beside the electromagnet 
as the pendulum swings. 
2. A pendulum motor as claimed in claim i, 
wherein the t-shaped armature is attached fo 
the cranked portion of the pendulum rod, the 
limbs of the armature extending horizontally 
one above the electromagnet and one below if. 
3. An electrically maintained pendulum motor 
comprising a backplate, a pendulum, a ratchet 
wheel and pawl mechanism fov causing the oscil- 
lation of the pendulum fo rotate the ratchet wheel, 
electromagnetic impulsing means for the pendu- 
lum, a rotating contact device controlling the cur- 
rent fed fo the impulsing means, which contact 
device is driven by the ratchet wheel and pro- 
duces a single impulse ai predetermined intervals, 
each greater than the period of oscillation of the 
pendulum, said contact device comprising a follet 
marie of conducting material and pivotally mount- 
ed upon the ratchet wheel, the axis of the follet 
being moved in a circular orbit by the ratchet 
wheel, and a ]pair of fixed contact members which 
are mounted on the backplate and are engaged 
by the roller once ïor each revolution of the 
ratchet wheel, so that said follet forms a con- 
ducting bridge between them. 
4. A pendulum motor as claimed in claire 3, 
having a ]pin fixed eccentrically upon the ratchet 
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6 
wheel, the follet being tubular and being pivoted 
upon said pin. 
5. A pendulum motor as claimed in claire 4, 
wherein the moving contact member comprises 
5 a follet made of carbon, arranged to forma con- 
ducting bridge between a pair of fixed metal con- 
tact members extending side by side each tan- 
gentially with respect to the orbital movement 
oï the carbon ïoller. 
10 6. A pendulum motor as claimed in claire 5, 
wherein the lïxed contact members comprise re- 
silient lïngers made of rhin strip metal so as o 
be delïected easily by the follet. 
7. A pendulum motor as claimed in claire 6, 
15 wherein each lïxed contact member bas a bulge 
or offset portion which is engaged by the carbon 
roller. 
SOLOMON GOLD. 
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